Profiling of DNA and histone methylation reveals epigenetic-based regulation of gene expression during retinal differentiation of stem/progenitor cells isolated from the ciliary pigment epithelium of human cadaveric eyes.
Millions of people around the world suffer from retinal degenerative diseases at varying degrees of vision loss including, complete blindness that are caused by the damage to cells of the retina. The cell replacement therapy could be a promising tool in treating these conditions, since the stem/progenitor cells could be isolated form adult ciliary pigment epithelial cells and could be differentiated into retinal phenotypes in vitro and could be of great importance. The present study aims to identify the role of epigenetic regulators during cellular differentiation, which involves loss of pluripotency and gain of lineage and cell type-specific characteristics. We analyzed DNA methylation and Histone methylation-H3K4me3 and H3K27me3 in ciliary body derived lineage committed progenitor to terminally differentiated cells. Our results demonstrate that several promoters including pluripotency and lineage specific genes become methylated in the differentiated population, suggesting that methylation may repress the pluripotency in this population. On the other hand, we detect bivalent modifications that are involved in the process of differentiation of stem/progenitor cells. Therefore, this data suggest a model for studying the epigenetic regulation involved in self renewal, pluripotency and differentiation potential of ciliary stem/progenitor cells. This work presents the first outline of epigenetic modifications in ciliary derived stem/progenitor cells and the progeny that underwent differentiation into retinal neurons/glial cells and shows that specific DNA methylation and histone methylations are extensively involved in gene expression reprogramming during differentiation.